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VALUE OF STERNAL PURCTURE IN OCCUPATIONAL POISONING

Ye. I. Velling
Gor'kily State Sci Research Inst
of Ludor Hygleue and Occupational Diseases

Many have described the value of bone marrow shtained by puncture and itg
analysis in establishing the pathogenesis of a disease. However, this method
has yet to be accepted generally in the field of occupational diseases.

In view of the fact tuat the majority of industrial poiscns acl on the
hemopoiesis, the author resolved to conduct experiments on living vhite rabbits
and guinea pigs to study the effects of various industrial poisons on the bone
marrov. Dynamic studigs were conducted on the composition of peripherasl blood
and bone-marrow-puncture specimens of animals subjected to acute as well as
chronic poisoning by trinitrotoluene, nitrogen oxides, chlorine, and cyanide com-
pounds, as well as dilute gas (butane-propane-butylene mixture). A total of 620
punctures was made.

It is interesting to note that the results of simultaneous examinstions of
bone marrow obtained from the ribs and sternum were siidlar, Thus, it can be
stated that the above data does not substantiate Tsadek's theory that such poi~
soning does not affect the whole bone-marrow system.

Dynamic studies of the peripheral blood revealed three types of poisonous
effects; (1) erythrocytosis and leucocytosis in peripheral biood without any
changes in the besic blcod-forming process, (2) irritation of the bone MAYIrov,
which in turn affects the condition of thes peripheral blood, and (3) acute changes
in the bone marrow in regard to both leucopoesis or erythropoesis without appreci-’
able change in the peripheral blcod.

Cyanide compounds and gaseous products of combustion are those which produce
the first-mentioned effect, Many experiments revealed thet poisoning by sodium
cyanide or pruesic acid does not bring about any changes 1in bone-marrow-puncture
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of acute anerla (dentl: o m.v nfder o7 Jur-),
soning anemia comes on slovly Wt hies the same characterizties.

Studies of the leusontes 1ndicated lnmucopenta without any significant
shifts in the leucocytic formule, sthile lrmphocytosic was observed only just
prior "5 death. During the first phasc of “he experiments reticulosytes were
rather abundant but subrequently decreaced and toward the end of the exneri-
mewnts became completeiy sbseunt from the peripheral blood.

e

Studies of vone-marrow-puncture specimens revealed sharply defined changes in “h..
erythropoiesis and leucopoieses, which, however, are charactoristically regular, ,_n___ff

In the acute stage, i.e., with the start of voisoning of the bone marrow,
there is an increase in the blood-producing processes from the very first day
of poisoning., Not only en increased amcunt of immature erythroid and leuco-
blast type cells, but also an increase in the number of mytotic cells i1s ob-
served. This latter finding proves that there is increased irritation of the
bone marrow.

Gubseguent to the above findings the blood-producing process indicated
pathologic changes and disruption of the meturing of cells. Simultaneously,
the bene marrov was filled with embrycnic cells, the number of intermediate
form of cells droreased; in some cases these intermediate Torms were completely
lacking. The : ~be: f motured cells also decreascd. It is interesting to note
that in spite of the fact that tlhere are many embryonic cells in the bone rmarrow,
no shifts are observed in the peripheral blood cther than & somewhat increased
number of reticulncytes.

In cases of chreric trinitrytoluenc poisoning, increased blood production
was observed only during the first m-nt's 7 the roisoning. Starting 7 to 8
months subsequent to exposure, thore is wn acenmpanying decrease in the number
of formative elements. Degenerative changer nre observed in many myelocytes
(pyknesis, vacuclization of thrn protoplasn, ascisulation of structureless nu-
clei, etc.). As the poizoning progresces| the producing centers ore replaced
by fatty tissues, and death resuli- fubsequent to the appeararce of aplsesia in
the bone marrow,

Thus, it can Le concluded that the *hipd tryr ~7 peisonoun effect causes
shaiply defined changes in t+'.» bleod-produning rrocesses due to embryonization
of the bone-marrow paremchyma. Az a result the ~ellular maturing stage in the
%lood-producing process disappears and finished cicments are relessed into the
peripheral bicod. The peripheral blond does not reflect the disruption of hemo-
polesis and it is only toward the end of the rrisoning period, with the onset
of aplasia in the bone marrow, that the herogram indicates the severity of the
poisoning.

The above da’a shows that experiments ~n the bone marrow of living aujmals
have valusble implications. For example, 1n cases where paisins act primarily
on the blood-producing process (1.c., where the individua: rhase of blued pro-
duction is disrupted and where there is difficulty in determining cxpected
shifts in the peripheral blood) analysis ~f b ne-morrov-punciure specimens will
ald in establishing the patirgencsis Af pricaring and will aloo oid in determining
methods for prophylaxis against a given type »f poisoning. 1In addition, studies
of hemopeiesis may estallish the reaction of the orgacism and may serve as elc-
nents for the prognosis of the course of priconing.

It is nec:ssary to state, however, that there are still many thenretical
problems which need to be solved.
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